Suppression of the later stages of radiation-induced carcinogenesis by antioxidant dietary formulations.
We have previously reported data from a long-term carcinogenesis study indicating that dietary antioxidant supplements can suppress radiation-induced malignant lymphoma and harderian gland tumors induced by space radiations (specifically, 1 GeV/n iron ions or protons) in CBA/J mice. Two different antioxidant dietary supplements were used in these studies: a supplement containing a mixture of antioxidant agents [l-selenomethionine (SeM), N-acetyl cysteine (NAC), ascorbic acid, co-enzyme Q10, α-lipoic acid and vitamin E succinate], termed the AOX supplement, and another supplement known as Bowman-Birk Inhibitor Concentrate (BBIC). In the present report, the results from the earlier analysis of the harderian gland data from the published long-term animal study have been combined with new data derived from the same long-term animal study. In the earlier analysis, harderian glands were removed from animals exhibiting abnormalities (e.g. visibly swollen areas) around the eyes at the time of euthanasia or death in the long-term animal study. Abnormalities around the eyes were usually due to the development of tumors in the harderian glands of these mice. The new data presented here focused on the histopathological results obtained from analyses of the harderian glands of mice that did not have visible abnormalities around the eyes at the time of necropsy in the long-term animal study. In this paper, the original published data and the new data have been combined to provide a more complete evaluation of the harderian glands from animals in the long-term carcinogenesis study, with all available harderian glands from the animals processed and prepared for histopathological evaluation. The results indicate that, although dietary antioxidant supplements suppressed harderian gland tumors in a statistically significant fashion when all glands were analyzed, the antioxidant diets were less effective at suppressing the incidence of all harderian gland tumors than they were at suppressing the incidence of large harderian gland tumors (>2 mm) observed at animal necropsy. These results suggest that the dietary antioxidant formulations had major suppressive effects in the later stages of radiation-induced carcinogenesis in vivo. It is hypothesized that the dietary antioxidant formulations prevented the early-stage neoplastic growths from progressing to fully developed, malignant tumors. In addition, the antioxidant dietary formulations were very effective at preventing the development of proton- or iron-ion-induced malignant tumors, because, in contrast to irradiated controls, no malignant tumors were observed in the irradiated animals maintained on either of the dietary antioxidant diets.